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laoo-51 Improving Accuracy of Ultrafast Computed
Tomography in the Detection of Angiographically
Significant Coronary Artery Disease
Matthew A. Romano, Matthew J. Budoff, John M. Kennedy, Oemetrios Georgiou,
Bruce H. Brundage Harbor-UClA Medical Center. Torrance, California
In differentiating coronary calcium from artifact by ultrafast computed to-
mography (UFCTl, many different thresholds have been proposed. UFCT has
demonstrated a high sensitivity and only modest specificity to detect coro-
nary calcifications when compared to angiography. The Agatston method is
most widely used today. utilizing a minimum CT number of 130 Hounsfield
units (HU). In an attempt to improve specificity without markedly reducing
sensitivity, we evaluated 272 coronary vessels from 68 patients with an-
giography and UFCT coronary scanning. All patients underwent coronary an-
giography for clinical indications. and had UFCT scanning done within three
months of the angiogram. A blinded reader evaluated all the UFCT scans. We
then varied the minimum CT number to assess whether 130 HU was truly the
best threshold. Sensitivity, specificity and accuracy for different thresholds
are listed.
The results above indicate that 130 HU is too Iowa threshold to maxi-
mize accuracy of this test when compared with angiography. Sensitivity is
reduced as the threshold is improved, however this result is not significant
(p = 0.61). The improved specificity from 130 to 150 represents a signifi-
cant improvement (p < 0.0001), although a larger study must be performed
before widespread use of this new threshold is employed.
CAC correlated to initial score (r = 0.84, P < 0.01). These data indicate that
CAC increases at a detectable rate and that larger changes are associated
with the development of CAD.
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laoo-31 Ethnic Differences in Prevalence and Severity of
Coronary Calcium by Electron Beam Computed
Tomography (EBCT)
Weiyi Tang, Robert Oetrano, Shaojun Wang, Gail Puentes, Nathan Wong,
Bruce Brundage. Saint Johns Cardiovascular Research Center. Torrance, CA
Threshold
Sensitivity
Specificity
Accuracy
130 HU
95%
65%
72%
150 HU
92%
72%
77%
170 HU
89%
75%
78%
200 HU
87%
78%
79%
We have reported ethnic differences in coronary calcium (CC) prevalence
in the South Bay Heart Watch (SBHW) cohort of high risk adults who were
asymptomatic at the time of fluoroscopy. These differences may be related
to varying severity of atherosclerosis or to different mechanisms of calcifi-
cation. The prevalence and severity of CC were reevaluated using EBCT in
998 SBHW participants at a follow-up clinic visit. We found significant (P =
0.03) ethnic differences in CC prevalence (53% of 57 Black subjects. 71 % of
881 White subjects, 71 % of 59 Asian subjects). Estimated mass of CC was
significantly lower in Black (16 ± 38 mg) than in White (54 ± 94 mg) or Asian
(33 ± 96) subjects (P = 0.002). Volume of CC was also significantly lower
(P = 0.01) in Blacks (115 ± 228 mm3) than in Whites (271 ± 423 mm3) or
Asians (199 ± 484 mm3). Despite their lower prevalence and severity of CC,
Blacks were slightly more likely to have developed symptoms of coronary
disease during follow-up (14% vs 7% for Whites and 3% for Asians (p =
NS)). The reduced prevalence and severity of CC in Blacks does not appear
to be related to clinical disease severity and may represent differences in
pathophysiologic mechanism of calcification or symptom expression rather
than in atherosclerosis severity.
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Coronary Calcification by Ultrafast Computed
Tomography is an Independent Predictor of
Obstructive Coronary Artery Disease: A Multivariate
Risk Factor Analysis
John M. Kennedy, Matthew J. BUdoff, Oemetrios Georgiou, Arthur S. Agatston,
Matthew A. Romano, Robert C. Oetrano, Bruce H. Brundage. Harbor-UClA Medical
Center. Torrance, CA; Mount Sinai Hospital, Miami, FL
Coronary calcification (CC) as detected by ultrafast computed tomography
(UFCT) is associated with obstructive coronary artery disease. We compared
CC to cardiac risk factors as independent predictors of angiographically sig-
nificant coronary artery disease (CAD). Cardiac risk factors were obtained
in 263 patients which included age, gender, family history of CAD in a first
degree relative, hypercholesterolemia, hypertension, tobacco use, and dia-
betes mellitus. All 263 patients underwent UFCT coronary scanning as well
as coronary angiography within three months. Coronary calcification score
was derived using Agatston's method and obstructive CAD was defined as
greater than 50% luminal diameter stenosis in 1 or more coronary vessels.
Using chi square analysis, male gender, hypercholesterolemia. coronary cal-
cium score, and age were all found to be statistically significant predictors of
obstructive CAD. However, the strongest predictor of obstructive CAD was
coronary calcium score (p < 0.00001). Hypertension and tobacco use were
not predictive. Multivariate logistical regression was also employed which
revealed significant associations between obstructive CAD and coronary cal-
cium score, age, male gender, and hypercholesterolemia. Coronary calcium
score determined by UFCT, when compared to all other risk factors, is the
most predictive factor of obstructive CAD.
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Prognostic Value of Coronary Calcium Scores by
Electron Beam Computed Tomography (EBCT) in
Patients Undergoing Coronary Angiography: A
Multicenter Study
Tzung Hsiai, Shaojung Wang, Robert Detrano, Matthew BUdoff, James Fallavolita,
Chris Wolfkiel, Paul Shields, William Stanford, Judd Reed. Saint Johns
Cardiovascular Research Center, Torrance, CA " Univers;ty of Buffalo, University of
Illinois, University of Washington, University of Iowa, Mayo Clinic
Four hundred and fifty two patients (pts) underwent coronary angiography
(CA) and EBCT at 5 different centers between April 1989 and Dec. 1993.
EBCT studies were analyzed by a cardiologist, blinded to CA and clinical data,
using a specialized work station. A follow-up phone survey was completed
in 53%. Three other cardiologists. blinded to CA and EBCT, reviewed records
for all deaths and hospital admissions for chest pain or suspected myocardial
infarction. They determined that 9 CHD deaths and 6 acute infarctions had
occurred in 31 ± 14 mos. The quartile EBCT score distribution for events
was:
Quartile Range of Scores # of Pts # of Events
1 (0- 6) 60 0
2 (6-92) 60 3
3 (92-4001 60 6
4 «400) 60 6
Logistic regression including age, sex, CA findings and log (EBCT score)
showed that only log (score) predicted events. EBCT coronary calcium pre-
dicts CHD events in pts undergoing angiography but pts with lower scores
can also suffer events.
la011 The QT Interval: Behavior and Dispersion
Wednesday, March 22,1995,2:00 p.m.-3:30 p.m.
Ernest N. Morial Convention Center, Room 21
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1801-1 I aT Interval Dispersion at Rest and During Exercise in
Normal Subjects
Morrison Hodges, Andrew F. Arthur, L. Grier Arthur III, Elizabeth A. Miller, Stephen
A. Elias Hennepin County Medical Center and the University of Minnesota Medical
School, Minneapolis, MN; Pacsoft, Inc., St. Paul, MN
aT dispersion (OTd, the maximal interlead aT difference) is increased in post·
MI patients and in patients who have torsades de pointes while taking .Class
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la antiarrhythmic drugs. Studies to date have been in resting patients, how-
ever, and the effects of heart rate increases on OT dispersion have not been
studied. To evaluate the latter, we measured OT dispersion on a beat-to-beat
basis in 13 normal subjects (8 male. 5 female. mean age = 30 yrs) before,
during and after graded supine bicycle exercise. The 12-lead ECG was dig-
itized at 500 samples/sec~ead and recorded directly to a PC hard disk for
later analysis. The ECG was recorded at rest for 15 min, during exercise to
exhaustion. then during recovery for 15 min. The times from 0 onset to T
wave peak (OTp) and end (OTe) were automatically measured on every beat
in each lead using custom software. Median values for aTp and OTe were
obtained during specified 10 msec R-R interval windows (e.g., between 695
and 705 msec for the 700 msec values). OTd (longest OT minus shortest OT)
was calculated for all 12 leads (12L) and for the 6 precordial leads only (VL).
Average OTd values for the 13 subjects (all intervals in msec; X = average
In ~ 7], SO = standard deviation. CV = coefficient of variation):
VTNF, whereas 10 pts did not respond. OTand RR intervals of 3 consecutive
beats were measured in 6 simultaneOUSly recorded precordial leads (VI-V6)
by two independent blinded investigators. Under oral d-sotalol, the OT disp
was reduced in 9/10 responders but only in 4/10 non-responders, despite
comparable doses of the drug in both groups. The relative changes between
control and under d-sotalol therapy in responders and non-responders of cor-
rected maximal OT (OTc max.). OT disp., dispersion of the OTc (OTc disp.) and
adjusted OTc (adj. OTc disp) are presented as means ± SO.
responder non-responder p
t1 OTe max. 32.9 ± 692 27.5 ± 41.4 NS
t1 OT disp. -303 ± 16.8 20.3 ± 382 0.001
t1 OTe disp. -34 ± 31 18.5 ± 378 0.003
t1 adj. OTe disp -13.3 ± 129 75 ± 156 0004
Dosage 480 ± 103 440 ± 84 NS
OTd using: R-R Intervals X SO 01
450 500 600 700 800 900 1000
OTp in 12L 39.6 36.4 37.9 41.6 37.3 382 34.9 38.0 22 5.7%
OTp in VL 288 285 243 279 27.0 29.2 27.1 275 17 6.0%
OTe in 12L 37.0 35.4 34.1 288 27.4 27.8 29.5 31.4 40 12.6%
OTe in VL 248 24.1 22.3 17.4 20.7 19.1 21.7 21.4 26 12.3%
The new class III agent d-sotalol produced a significant reduction of OTc
dispersion in responders in contrasts to non-responders.
Conclusion: OT dispersion may be potentially useful in the assessment
of the efficacy of class III antiarrhythmic drugs. This effect may be due to
homogenization of repolarization in both normal and diseased myocardium
representing the arrhythmogenic substrate.
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1801-41 Prognostic Implications of aT and au Interval
Measures in Acute Myocardial Infarction
OU mean OUe meanOTe maxGroup aT mean OTc mean aT max
358.7±31.5 4266±307 3965±38.5 4728±40.3 459.5±587 5352±41.3
387.3±44.14239±24 421.7±51.5 4679±791 5520±739 585.7±55.1
p < 0.002 NS 0.02 NS 0.001 0.01
The significant difference in OU and OUc, but not in OT intervals persisted
even after elimination of the effect of heart rate (ANOVA: p < 0.007 and
0.011, respectively).
Conclusion: The differences in the OT but not OU interval measures in
the 2 groups can be explained by differing heart rates. Shorter OU inter-
val seemed to identify patients at risk of arrhythmic events after AMI. The
pathophysiological basis for this finding is not clear, but could be related to
differences in the subpopulation of M cells within myocardial wall.
Ravi Klshore, Josef Kautzner. John A. Camm, Marek Malik. St George's Hospital
Medical School. London. United Kingdom
Prolongation of the OT interval corrected using Bazett's formula (OTc) has
been reported as a marker for increased risk of arrhythmic events after acute
myocardial infarction (AMI). However, the OU interval changes have not been
examined. At the same time. OU interval may be of clinical significance, es-
pecially in the light of recent experimental evidence linking the U wave with
the subpopulation of the so-called M cells within myocardial wall. To evaluate
prognostic significance of OT and OU interval measures in AMI. we studied
512 survivors of acute phase of their first myocardial infarction. Patients with
conduction defects and drugs likely to affect OT measures were not included
into the analysis. The following intervals were estimated in all the measur-
able leads on a standard predischarge 12-lead ECG (25 mmlsec paper speed)
using a digitizing pad - mean RR, mean and max OT, and mean OU. All OT
and OU intervals were subsequently corrected for heart rate using Bazett's
formula. At one year follow-up, 23 patients (Group I. 19 male. mean age 58.7
± 8.9 years) suffered arrhythmic events (VTNF or sudden cardiac death). This
subset of patients was compared with arrhythmia-free group of 489 subjects
(Group II. 385 male, mean age 56.1 ± 9.2 yearsl. Statistical analysis was per-
formed using unpaired t-test and ANOVA. results are expressed as mean ±
SO.
Rene Tavernier, Luc Jordaens, Veronique Schiettekatte, Denis L. Clement.
University Hospital. Ghent, Belgium
The influence of myocardial infarction on dynamic OT behaviour is not known
but could be important in arrhythmogenesis. Therefore we studied the dy-
namic OT behaviour in 43 patients with and 22 patients without (AMI+ and
AMI-) beta-blocker therapy after myocardial infarction in comparison with
dynamic OT behaviour in normal subjects. For dynamic OT measurements
a 24 hour ECG was used and 4 segments of 6 hours: Morning (6-12), Day
(12-18), Evening (18-24). Night (0--6). For each 30 second period a mean
RR and a mean OT interval (OTend) was measured automatically with vali-
dated software developed by ELA Medical, France. The slope of the regres-
sion line relating the OT interval to the RR interval was used for dynamic OT
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1801-51 Dynamic aT Behaviour After Myocardial Infarction
and Influence of Beta-blocker Therapy
Before 5 sec 10 sec 17 sec 30 sec
TWI{N) 0 0 10 12 4
STD(N) 0 0 5 7 1
HRl/min) 55 ± 7 92 ± 12 100 ± 15 112 ± 18 97 ± 24
OT (msee) 428 ± 28 397 ± 23 390 ± 40 362 ± 41 352 ± 40
OTs 1msec) 410 ± 18 334 ± 16 323 ± 15 303 ± 15 327 ± 14
OT - OTs (msee) +18 +63 +67 +59 +25
Lauri Toivonen, Kirsi Helenius, Matti Viiitasalo. Helsinki University Central Hospital.
Helsinki, Finland
Ambulatory electrocardiograms of 30 physicians were recorded during alarm
calls at night while on dutyin hospital. Men/women were 21/9. mean age was
37 ± 7 years. all were healthy. At the arousal from sleep, T-wave inversion
(TWI) in lateral chest lead. ST-segment depression (STD) :,:0.1 mV. heart rate
(HR) and OT interval (OT) were determined before and 5, 10. and 30 sec
after signs of reaction in electrocardiogram. and at peak HR coinciding at 17
see on average. For comparison. OTwas also measured outside the arousal
episodes at corresponding HR levels but while the rate had remained stable
(OTs) for at least 1 min. Number of subjects (N) or mean ± SO values were:
Regression analysis revealed no significant changes in OTd with changes
in R-R intervals, except for OTe in 12L; examination of those data revealed
problems with identifying the end of the T wave in standard leads at short
R-R intervals. OT intervals shortened normally with exercise in all leads. Con-
clusions: OT dispersion does not change with exercise-induced heart rate in-
creases in normal subjects. OT dispersion is smaller in the precordial leads
than in all 12 leads. OT dispersion is greater, and is measured with less vari-
ance, using OTp. These data prOVide a base for comparison with disease
states such as myocardial infarction.
Overall, short-lasting episodes of TWI occurred in 18 (60%) and STD in 8
(27%) subjects, signifying sudden sympathetic overactivity. During the early
part of the arousal, till the time of peak HR, OT markedly exceeded OTs. but
at 30 sec the difference had almost disappeared. In conclusion, commonly
encountered events like a wake-up call can evoke changes in ventricular re-
polarization, associated with a delay in its adaptation to heart rate. Same
phenomena in electrically unstable hearts may mediate stress-provoked ar-
rhythmias.
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1801-21 The Electrocardiographic Ventricular Repolarization
During Stress from Awakening on Alarm Call
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Differential Effect of d-Sotalol on aT Dispersion in
Acute Drug Responders Versus Non-Responders
Daniel F. Lighezan, Carina Ijac, Thomas Hilbel, Wolfgang Kubler,
Johannes Brachmann Division of Cardiology. University of Heidelberg. Germany
OT interval dispersion measured as interlead variability of OT. is a marker
of dispersion of ventricular repolarization and, hence, of cardiac electrical
instability. The influence of the new class III agent d-sotalol on OT disper-
sion (OT disp) was investigated in 20 patients (pts) with recurrent sustained
ventricular tachycardia (VT) andlor ventricular fibrillation (VF). All pts had in-
ducibile VTNF at baseline and were electrophysiologically studied under oral
d-sotalol (460 ± 94 mg/day). In 10 pts d-sotalol suppressed the induction of
